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REMOTE TESTING OF HIGH SPEED DATA AND VOICE COMMUNICATION 

NETWORKS 

BACKGROUND OF THE INVENTION 

Field of the Invention 

(0001] The present invention relates to isolating failures or causes of degraded performance on 
a voice/data communication network without the need for dispatching service personnel. 
Description of Related Art 

[0002] Heretofore, one of the problems encountered with deploying and maintaining a digital 
subscriber line (DSL) service to a customer was the inability to fully and remotely test the 
communication network that included the DSL service. To this end, the prior art solution for 
testing DSL services included dispatching service personnel and equipment to various points on 
the network to determine whether the DSL service was working properly. However, such 
dispatches are costly and time-consuming. 

(0003] It is, therefore, an object of the present invention to overcome the above problem and 
others by providing a method for remotely testing a communication network that provisions DSL 
service to a customer. Still other objects will become apparent to those of ordinary skill in the 
art upon reading and understanding the following detailed description. 

SUMMARY OF THE INVENTION 
[0004] Accordingly, I have invented a method of fault isolation on a communication network 
having a controller, a data network, a voice network and an integrated data/voice network 
communicatively coupled to a packet switch. The integrated data/voice network includes an 
edge gateway coupled to the packet switch, a test head coupled to the edge gateway, and a 
customer modem coupled to the edge gateway via a conductive line. The customer's modem 
resides at a network address of the integrated data/voice network. The method includes causing 
the controller to retrieve from a database the network address and modem parameters of the 
customer's modem. Next, synchronization is acquired between a modem of the edge gateway 
and the customer modem at the network address via the conductive line. If synchronization is 
not acquired, an indication of such is logged with the controller and the method is terminated. 
However, if synchronization is acquired, the efficacy of the conductive line between the edge 
gateway modem and the customer modem is tested by the test head. If the efficacy of the 
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conductive lines is not within a predetermined tolerance, an indication of such is logged with the 
controller and the method is terminated. However, if the efficacy of the conductive line is within 
the predetermined tolerance, the customer's modem parameters are installed in the test head 
modem. Next, synchronization is acquired between a modem of the test head and the edge 
gateway modem at the same synchronization rate that the edge gateway modem synchronized 
with the customer modem. If synchronization is not acquired, an indication of such is logged 
with the controller and the method is terminated. However, if synchronization is acquired, a test 
of the data network or the voice network is initiated from the edge gateway under the control of 
the test head via the test head modem and the edge gateway modem. The result of the test is 
received at the test head via the test head modem and the edge gateway modem. If the result of 
the test is not within a predetermined tolerance therefor, an indication of such is logged with the 
controller and the method is terminated. 

[0005] The test of the data network can include a Ping test or determining a data transmission 
rate of a file download from the data network to the edge gateway. The test of the voice network 
can include initiating a call to the voice network and, thereafter, initiating a first voice quality 
test of the voice network with the edge gateway modem operating at a first data rate. The test of 
the voice network can further include initiating a second voice quality test of the voice network 
with the edge gateway modem operating at a second, slower data rate concurrent with the 
download of a file to the edge gateway modem from the data network. 

BRIEF DESCRIPTION OF THE DRAWING 
[0006] The Figure is a block diagram of an exemplary voice and data communication network. 

DETAILED DESCRIPTION OF THE INVENTION 
(0007] The Figure is a generalized schematic drawing of an exemplary voice and data 
communication network 2 that includes an Internet Service Provider (ISP) 4 coupled to a Central 
Office (CO) 6, and a Remote Terminal (RT) 8 coupled to CO 6. For simplicity of illustration, 
the Figure shows only one ISP 4 and only one RT 8 coupled to CO 6. However, CO 6 can be 
coupled to a plurality of ISP's 4 and a plurality of RT's 8. 
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[0008J CO 6 is coupled to ISP 4 and RT 8 by high speed communication lines 10 and 12, 
respectively. In the Figure, high speed communication lines 10 and 12 are each T3 lines. 
However, this is not to be construed as limiting the invention. 

[0009] ISP 4 includes a switch/router 14 that selectively couples high speed communication 
line 10 to the Internet 16 via a wide area network (WAN) 18. Switch/router 14 also couples high 
speed communication line 10 to an ISP network 20 which communicatively couples 
switch/router 14 to a file server 22 and an IP responder 24. Switch/router 14, Internet 16, file 
server 22 and IP responder 24 collectively form a data network that can transmit or receive data 
packets to or from CO 6 via high speed communication line 10. 

[0010] CO 6 includes a packet switch 30, also known as a media gateway, which is coupled to 
a circuit switch 32 via a high speed communication line 34. Circuit switch 32 converts voice 
packets received from packet switch 30 into analog voice signals which can be selectively 
coupled to customer voice equipment communicatively connected to circuit switch 32. 
Similarly, circuit switch 32 can receive analog voice signals from customers coupled to circuit 
switch 32 and can convert these analog voice signals into voice packets that circuit switch 32 
provides to packet switch 30. In the illustrated embodiment, high speed communication line 34 
is a Tl line. However, this is not to be construed as limiting the invention. 
[0011] Circuit switch 32 is connected to a central office CO test head 36 via a voice interface 
38. CO 6 also includes a multi-services edge gateway 40 which is coupled to packet switch 30 
via a high speed communication line 42. In the illustrated embodiment, high speed 
communication line 42 is a T3 line. However, this is not to be construed as limiting the 
invention. 

[0012] Edge gateway 40 is also coupled to central office test head 36 via a test head 
communication line 44 and a test access line 46. Test head communication line 44 facilitates 
command and control communication between edge gateway 40 and CO test head 36. Test 
access line 44 enables test circuitry of CO test head 36 to connect to internal circuitry of edge 
gateway 40 or to customer circuits that are coupled to edge gateway 40. 

[0013J In the illustrated embodiment, customers 50 and 52 are coupled to edge gateway 40 via 
high speed communication lines 54 and 56, respectively. Line 54 is either a DSL line or a Tl 
line that is configured to carry integrated voice/data packets. Line 56 is either a DSL line or a Tl 
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line that is configured to only carry data packets. The description of lines 54 and 56 as being a 
DSL line or a Tl line, however, is not to be construed as limiting the invention. 
|00141 Line 54 terminates at the premises of customer 50 in an Integrated Access Device 
(IAD) 60. IAD 60 is configured to convert voice and data packets received on line 54 into voice 
and data signals which are provided to voice equipment 62 and data equipment 64, respectively, 
of customer 50. IAD 60 is also configured to convert voice and data signals received from voice 
equipment 62 and data equipment 64, respectively, into voice and data packets which are 
provided to edge gateway 40 via line 54. 

[0015] More specifically, voice packets received by IAD 60 via line 54 are converted into 
voice signals which IAD 60 provides to voice equipment 62. Similarly, voice signals received 
from voice equipment 62 are converted into voice packets which IAD 60 provides to edge 
gateway 40 via line 54. Data packets received by IAD 60 from edge gateway 40 via line 54 are 
converted into data signals which IAD 60 provides to data equipment 64. Similarly, data signals 
received from data equipment 64 are converted into data packets which IAD 60 provides to edge 
gateway 40 via line 54. The function of IAD 60 to transmit and receive voice packets and data 
packets to and from edge gateway 40, and to facilitate the transmission of voice signals and data 
signals to and from voice equipment 62 and data equipment 64 is well known in the art. To 
facilitate communication with edge gateway 40 via line 54, IAD 60 includes a modem (not 
shown) along with other support circuitry (not shown) that facilitate the provisioning of voice 
and data services from edge gateway 40 to voice equipment 62 and data equipment 64. 
[0016] Line 56 terminates at the premises of customer 52 in a DSL/T1 modem 66 which 
facilitates the provisioning of data services to data equipment 68 of customer 52. More 
specifically, modem 66 transmits and receives data packets to and from edge gateway 40, 
converts received data packets into data signals for use by data equipment 68 and converts data 
signals received from data equipment 68 into data packets suitable for transmission to edge 
gateway 40. 

|0017] Edge gateway 40 includes a modem 70 that facilitates communication with the modem 
of IAD 60 and modem 66. More specifically, edge gateway 40 is configured to facilitate the 
transmission of voice and data packets between packet switch 30 and customers 50 and/or 52 via 
modem 70 based upon a network address assigned to each customer 50 and 52. CO test head 36 
includes a modem 72 that facilitates communication with modem 70 of edge gateway 40, the 
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modem of IAD 60 or modem 66. Circuit switch 32 is configured to facilitate conventional voice 
communication between packet switch 30 and voice equipment 74 of customer 52 or voice 
equipment 76 of a customer 78 via plain old telephone service (POTS) lines 58 and 80, 
respectively. 

|0018] A metallic line tester (MLT) or test controller 82 is coupled to packet switch 30 via a 
communication line 84. Preferably, communication line 84 is a digital interface. However, this 
is not to be construed as limiting the invention. 

[0019] Connected to MLT 82 is a central database 88 which stores data about each customer 
connected to communication network 2. For each customer, this data can include a network 
addifess of the customer's modem on communication network 2, the Internet Protocol (IP) 
parameters of the customer's modem and the asynchronous transfer mode (ATM) parameters of 
the customer's modem. This data can be included in central database 88 by direct programming 
or by capturing this information from communication network 2. Regardless of how the data 
regarding each customer is included in central database 88, for the purpose of the present 
invention, it is only important that this data exists and is available to MLT 82 for reasons to be 
described hereinafter. 

(0020] In the illustrated embodiment, MLT 82 is not included in CO 6. However, this is not to 
be construed as limiting the invention since MLT 82 can be included in CO 6. 
[0021] RT 8 includes a multi-services edge gateway 90 which is coupled to packet switch 30 
via a high speed communication line 12. Connected to edge gateway 90 is a remote terminal 
(RT) test head 92. RT test head 92 is connected to edge gateway 90 via a test head 
communications line 94 and a test access line 96. Test head communication line 94 facilitates 
command and control communication between edge gateway 90 and RT test head 92. Test 
access line 96 enables test circuitry of RT test head 92 to connect to internal circuitry of edge 
gateway 90 or to customer circuits connected to edge gateway 90. 

(0022] In the illustrated embodiment, customers 100 and 102 are connected to edge gateway 
90. More specifically, customer 100 is connected to edge gateway 90 by a high speed 
communication line 104. Preferably, line 104 is a DSL or Tl line that is utilized to carry 
integrated voice and data packets between customer 100 and edge gateway 90. However, this is 
not to be construed as limiting the invention. Connected to an end of line 104 opposite edge 
gateway 90 is an Integrated Access Device (IAD) 106 that provisions voice and data services to 
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and from voice equipment 108 and data equipment 110, respectively, of customer 100. The 
operation of IAD 106 is the same as the operation of IAD 60 described above. 
[0023] Customer 102 is connected to edge gateway 90 via a high speed communication line 
1 12. Preferably, communication line 1 12 is a DSL or Tl line that is utilized to carry data packets 
between customer 102 and edge gateway 90. However, this is not to be construed as limiting the 
invention. Connected to the end of communication line 112 opposite edge gateway 90 is a 
DSL/T1 modem 1 14 that provisions data services to and from data equipment 1 16 of customer 
102. Modem 1 16 operates in the same manner as modem 66 described above. 
[0024] Lastly, edge gateway 90 is connected to voice equipment 118 of customer 100 via a 
plain old telephone service (POTS) line 120, such as a conventional conductive telephone line. 
POTS line 120 facilitates analog communication between edge gateway 90 and voice equipment 
118 of customer 100. 

[0025] Edge gateway 90 includes a modem 122 that is configured to provision voice service to 
voice equipment 118 of customer 102 via POTS line 120. Modem 122 is also configured to 
provision data services to data equipment 116 of customer 102 via communication line 112. 
More specifically, modem 122 is configured to convert voice packets addressed to voice 
equipment 118 of customer 102 into voice signals which are provided to voice equipment 118. 
Similarly, voice signals received from voice equipment 118 are converted by modem 122 into 
voice packets which modem 122 provides to packet switch 30 via communication line 12. Data 
packets which are received by modem 122 from packet switch 30 and which are addressed to 
data equipment 116 are routed by modem 122 to modem 114 for conversion into data signals 
which are provided to data equipment 116. Similarly, data signals originating at data equipment 
1 16 are converted by modem 1 14 into data packets which are transmitted to modem 122 which 
routes these data packets to packet switch 30 via communication line 12. 
[0026] In edge gateways 40 and 90, modems 70 and 122 can be bypassed by CO test head 36 
and RT test head 92, respectively, to facilitate direct testing of customer circuits thereby. 
[0027] Having described the illustrated communication network 2, the isolation of faults or the 
source of degraded performance without dispatching service personnel will be described with 
reference to various examples. In a first example, suppose that customer 1 00 complains that his 
DSL service is not working. Under this circumstance, under the control of MLT 82 via packet 
switch 30, edge gateway 90 initially synchronizes modem 122 with the modem of IAD 106 of 
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customer 100. Failure of this synchronization to occur indicates a problem with communication 
line 104, modem 122 or the modem of IAD 106. In order to further isolate the cause of the 
customer's complaint, MLT 82 establishes communication with RT test head 92 via packet 
switch 30 and edge gateway 90. Once this communication is established, MLT 82 causes 
metallic test circuitry (not shown) of RT test head 92 to connect directly to communication line 
104 through edge gateway 90 bypassing modems 122 and 124. This connection between the 
metallic test circuitry of RT test head 92 and communication line 1 12 enables RT test head 92 to 
perform a well known prior art metallic test of communication line 104. If this metallic test fails, 
an indication of such is logged with MLT 82 and the test is terminated. 

[0028] However, if the metallic test passes, an indication of such is logged with MLT 82. In 
response to this logging, MLT 82 causes RT test head 92 to acquire a metallic signature of the 
modem of IAD 106. This metallic signature can include, among other things, the input 
capacitance of the modem of IAD 106. If acquisition of the metallic signature of the modem of 
IAD 106 fails, an indication of such is logged with MLT 82 and the test is terminated. 
[0029] Failure of the metallic test indicates that communication line 1 12 has either failed or is 
experiencing degraded performance. Failure of the metallic test will typically result in dispatch 
of service personnel to inspect communication line 104. Failure to acquire the metallic signature 
of the modem of IAD 106 indicates that the modem of IAD 106 is not connected to 
communication line 104. Failure of the metallic signature test, however, may result in a 
telephone call to customer 100 requesting that he confirm that the modem IAD 106 is plugged 
into communication line 1 12 and that IAD 106 is powered. 

[0030] If RT test head 92 successfully acquires the metallic signature of the modem of IAD 
106, an indication of such is logged with MLT 82. In response to receiving this indication, MLT 
82 causes RT test head 92 to synchronize modem 124 with the modem of IAD 106 via edge 
gateway 90 bypassing modem 122. The results of this synchronization are provided by RT test 
head 92 to MLT 82. If the synchronization is successful, it can by deduced that modem 122 is 
the cause of the customer's complaint. However, if the synchronization is not successful and the 
metallic signature of the modem of IAD 106 has been detected, it can be deduced that customer 
100 has either removed power to IAD 106 or IAD 106 has failed. In either event, an indication 
of the status of the synchronization is logged with MLT 82. 
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[0031] If the initial synchronization between modem 122 of edge gateway 90 and the modem 
of IAD 106 of customer 100 is successful, MLT 82 retrieves the IP and ATM parameters of the 
modem of IAD 106 from database 88 and transmits these parameters to RT test head 92 for 
installation in modem 124. Once these parameters are installed in modem 124, MLT 82 causes 
modem 124, emulating the IP and ATM parameters of the modem of IAD 106, to synchronize 
with modem 122 of edge gateway 90 at the same synchronization rate that modem 122 
synchronized with the modem of IAD 60. If this synchronization fails, an indication of such is 
logged with MLT 82 and the test is terminated. From the logging of this indication, it can be 
deduced that modem 122 is not operating properly. 

[0032] However, if this synchronization is successful, an indication of such is logged with 
MLT 82. In response to logging this indication, MLT 82 causes RT test head 92 to issue a 
command to perform a well known IP Ping test at a specified IP address. This specified IP 
address can be an IP address of file server 22, IP responder 24 of ISP 4 or switch/router 14. In 
either event, the IP address accompanying the IP Ping test command is routed by modems 124 
and 122, edge gateway 90, and packet switch 30 to the data network comprised of ISP 4 and 
Internet 16. More specifically, the IP address accompanying the IP Ping test command is routed 
to switch/router 14 which either responds to the IP Ping test if the switch/router 14 has an IP 
address corresponding to the IP address accompanying the IP Ping test command, or routes the 
IP Ping test command to file server 22 or IP responder 24 having an IP address corresponding to 
the IP address accompanying the IP Ping test command. 

[0033] The IP Ping test is a well known prior art test for ensuring that a particular Internet 
address exists and can accept a request. The result of the IP Ping test is logged with MLT 82. If 
the IP Ping test passes, it can be deduced that the cause of the customer's complaint is data 
equipment 1 10 of customer 100. However, if the IP Ping test fails, it can be deduced that the 
data network is the cause of the customer's complaint. 

[0034] In a second example, suppose that customer 100 complains that his DSL service is 
slow. Under this circumstance, MLT 82 retrieves from database 88 a network address of the 
modem of IAD 106 of customer 100 on communication network 2. Utilizing this network 
address, MLT 82 causes edge gateway 90 to synchronize its modem 122 with the modem of IAD 
106 of customer 100. If synchronization is not successful, an indication of such is logged with 
MLT 82 and the test is terminated. However, if synchronization is successful, MLT 82 causes 
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edge gateway 90 to utilize its modem 122 to determine an actual data transmission rate of the 
modem of IAD 106. Edge gateway 90 logs this actual data transmission rate with MLT 82. 
Next, MLT 82 causes RT test head 92 to connect its metallic test circuitry directly to line 104 via 
edge gateway 90 bypassing modems 122 and 124. Once connected, RT test head 92 utilizes its 
metallic test circuitry to perform a metallic test of line 104. More specifically, RT test head 
utilizes its metallic test circuitry to perform a well known single-ended insertion loss 
measurement and a well known wide band noise measurement of line 104. RT test head 92 logs 
the results of these tests with MLT 82 which determines therefrom a calculated data transmission 
rate of the modem of IAD 106 of customer 100. MLT 82 then compares this calculated data 
transmission rate with the actual data transmission rate previously logged with MLT 82. If the 
calculated and actual transmission rates are different by more than a predetermined amount or 
tolerance, under the control of MLT 82, edge gateway 90 adjusts the parameters of modem 122 
so that the actual data transmission rate will be within the predetermined tolerance of the 
calculated data transmission rate. The parameters of modem 122 that can be adjusted include its 
output power and noise margin. 

|0035] Next, under the control of MLT 82, RT test head 92 causes its modem 124 to 
synchronize with an IP address of the data network, i.e., ISP 4 and Internet 16, via modem 122 
operating at the same synchronization rate that it synchronized with the modem of IAD 60. Prior 
to this synchronization, MLT 82 retrieves the IP and ATM parameters of the modem of IAD 106 
of customer 100 from database 82 and provides these parameters to RT test head 92 for 
installation in modem 124 whereupon, during synchronization with the IP address, modem 124 
emulates the IP and ATM parameters of the modem of IAD 106. If synchronization fails, an 
indication of this is logged with MLT 82 and the test is terminated. However, if synchronization 
is successful, RT test head 92 determines the synchronization or data transfer rate and logs this 
synchronization rate with MLT 82. Thereafter, under the control of RT test head 92 via modem 
124, modem 122 of edge gateway 90 issues a file download command to the IP address of the 
data network. This file download command causes file server 22, IP responder 24 or 
switch/router 14 to download a file of predetermined content to modem 124 of RT test head 92 
via modem 122 of edge gateway 90. Based on this download, RT test head 92 determines an 
actual download data transmission rate of the downloaded file. This actual download data 
transmission rate is then logged with MLT 82 which compares the actual download data 
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transmission rate to a predetermined download data transmission rate. If MLT 82 determines 
that the actual download data transmission rate is not within a predetermined tolerance of the 
predetermined download data transmission rate, it can be deduced that the data network is the 
cause of the customer's complaint regarding slow DSL service. However, if the actual download 
data transmission rate is within the predetermined tolerance of the predetermined download data 
transmission rate and if it was necessary to adjust the parameters of modem 122 of edge gateway 
90 as previously described, it can be deduced that cause of the customer's complaint was sub- 
optimal setting of the parameters of modem 122. If both of these tests pass and if the customer's 
complaint persists, it may be necessary to dispatch service personnel to the premises of customer 
1 00 ito determine if the problem resides in data equipment 1 1 6 of customer 1 00. 
1003$ In a third example, suppose that customer 100 complains that his voice connection is 
noisy. Under this circumstance, MLT 82 retrieves from database 88 the network address of 
customer 100 on communications networks. Based on this network address, MLT 82 causes 
edge gateway 90 to synchronize its modem 122 with the modem of IAD 106 of customer 100. If 
synchronization fails, an indication of such is logged with MLT 82 and the test is terminated. 
However, if the synchronization is successful, modem 122 determines an actual data 
transmission rate of the modem of IAD 106 and an actual cell error rate of a data transmission 
between the modem of IAD 106 and modem 122. Edge gateway 90 then logs the actual data 
transmission rate and the actual cell error rate with MLT 82. 

(0037] Next, under the control of MLT 82, RT test head 92 connects its metallic test circuitry 
directly to line 104 via edge gateway 90 bypassing modems 122 and 124. Once this connection 
is established, RT test head 92 performs a metallic test of line 104. This metallic test includes a 
single-ended insertion loss measurement and a wide band noise measurement. Under the control 
of MLT 82, RT test head 92 will also look for metallic faults on line 104. RT test head 92 logs 
the results of the tests with MLT 82 which determines therefrom an estimated data transmission 
fate of the modem of IAD 106. MLT 82 then compares the actual and estimated data 
transmission rates of the modem of IAD 106. If the estimated data transmission rate is different 
by more than a predetermined tolerance from the actual data transmission rate, an indication of 
such is logged with MLT 82 and the test is terminated. Similarly, if the actual cell error rate is 
different by more than a predetermined tolerance from a predetermined cell error rate, MLT 82 
logs an indication of such and terminates the test. 



10 



WO 02/099567 



CA 02448909 2003-11-26 



PCTAJS02/17008 



[0038] However, if the estimated data transmission rate is within the predetermined tolerance 
of the actual data transmission rate and if the actual cell error rate is within the predetermined 
tolerance of the predetermined cell error rate, the IP and ATM parameters of the modem of IAD 
106 are retrieved from database 88 by MLT 82 and supplied to RT test head 92 for installation in 
modem 124. Once the IP and ATM parameters of customer 100 are installed in modem 124, 
under the control of MLT 82, RT test head 92 causes modem 124 to synchronize with modem 
122 operating at the same synchronization rate that it synchronized with the modem of IAD 60. 
If this synchronization fails, an indication of such is logged with MLT 82 and the test is 
terminated. However, if the synchronization is successful, under the control of MLT 82, RT test 
head 92 initiates a voice quality test of the voice network of communication network 2 via 
modem 124 and modem 122. This voice network includes line 34 and circuit switch 32. 
[0039] This voice quality test includes RT test head 92 transmitting a voice packet to packet 
switch 30 via modems 124 and 122. Packet switch 30 converts this voice packet into a digital 
voice signal which is routed through circuit switch 32 to CO test head 36 via line 38. CO test 
head 36 analyzes the quality of this voice signal and logs an indication of such with MLT 82. If 
the quality of this voice signal is not acceptable, it can be deduced that the cause of the 
customer's complaint that the voice connection is noisy resides in edge gateway 90, line 12, 
packet switch 30 and/or circuit switch 32. 

(0040] However, if the quality of the voice signal is acceptable, under the control of MLT 82, 
RT test head 92 causes modem 124 to synchronize with modem 122 of edge gateway 90 at a data 
rate that is slower than the synchronization rate utilized to perform the above described voice 
quality test. If this synchronization is not successful, an indication of such is logged with MLT 
82 and the test is terminated. However, if this synchronization is successful, under the control of 
MLT 82, RT test head 92 causes modem 124 to issue a file download command to an IP address 
of the data network via modem 122 of edge gateway 90. As described above in connection with 
example 2, the IP address can be that of file server 22, IP responder 24 or switch/router 14. 
Regardless, in response to receiving the file download command, file server 22, IP responder 24 
or switch/router 14 downloads a predetermined file to modem 124 via modem 122. 
|0041] During download of this file, under the control of MLT 82, RT test head 92 causes 
modem 124 to initiate another voice quality test of the voice network via modem 122 of edge 
gateway 90. This other voice quality test includes RT test head 92 transmitting a data packet to 
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packet switch 30 via modems 122 and 124. Packet switch 30 converts this other voice packet 
into another digital voice signal which is routed through circuit switch 32 to CO test head 36 via 
line 38. CO test head 36 analyzes the quality of this other voice signal and logs an indication of 
such with MLT 82. If the quality of this other voice signal is not acceptable, it can be deduced 
that the cause of the customer's complaint that the voice connection is noisy resides in edge 
gateway 90, line 12, packet switch 30 and/or circuit switch 32. However, if the quality of the 
other voice signal is acceptable, the cause of the customer's complaint that the voice connection 
is noisy has not been identified and the dispatch of service personnel is required. 
[0042] As can be seen, the present invention provides various tests that can be run on 
communication network 2 to isolate the cause of a fault or degraded service without the need to 
dispWh service personnel. While described in connection with running tests related to customer 
100, it should be appreciated that appropriate ones of the foregoing tests can be conducted on 
one or both of lines 112 and 120 of customer 102 as required. For example, metallic tests of 
lines 1 12 and 120 can be conducted and the metallic signatures of data equipment 1 16 and voice 
equipment 1 18 can be acquired. In addition, tests can be selectively performed for determining 
the efficacy of modem 114 to process data packets into data signals and vice versa, for 
determining the efficacy of voice equipment 1 1 8 to process voice signals and for determining the 
efficacy of modem 122 to convert voice packets into voice signals and vice versa. Moreover, 
under the control of MLT 82, the above described tests conducted in connection with customer 
100 for isolating faults or degraded service between modem 122 and the voice and data networks 
can also be conducted in connection with customer 102. 

[0043] Still further, appropriate ones of the foregoing tests can be conducted on lines 54, 56, 
58 and 80, the modem of IAD 60, modem 66 and voice equipment 62, 74 and 76 of customers 
50, 52 and 78 as well as modem 70 of edge gateway 40 under the control of MLT 82 via central 
office test head 36. To this end, the tests described above in connection with edge gateway 90 
and RT test head 92 for customers 100 and 102 can be performed under the control of MLT 82 
by edge gateway 40 and CO test head 36 for customers 50, 52 and 78. 

|0044] The invention has been described with reference to the preferred embodiments. 
Obvious modifications and alterations will occur to others upon reading and understanding the 
preceding detailed description. It is intended that the invention be construed as including all 
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such modifications and alterations insofar as they come within the scope of the appended claims 
or the equivalents thereof. 
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THE INVENTION CLAIMED IS: 

1. A method of fault isolation on a communication network having a metallic line tester 
(MLT) and an Internet Service Provider (ISP) communicatively coupled to an edge gateway that 
provisions voice and/or data services to a customer via a conductive line, the method comprising 
the steps of: 

(a) causing the MLT to retrieve from a database a network address of a modem of the 
customer on the communication network, the internet protocol (IP) parameters of the customer's 
modem and the asynchronous transfer mode (ATM) parameters of the customer's modem; 

\ (b) synchronizing a modem of the edge gateway with the customer's modem at the 
network address; 

(c) installing the IP and ATM parameters in a modem of a test head that is coupled to 
the edge gateway; 

(d) synchronizing the test head modem with the edge gateway modem operating at 
the same synchronization rate that it synchronized with the customer's modem in step (b); 

(e) following synchronization in step (d) causing the edge gateway modem to issue a 
Ping test command to an IP address of a data network of the ISP; 

(f) receiving the result of the Ping test at the test head modem; and 

( g ) logging the result of the Ping test with the MLT. 

2. The method as set forth in claim 1 , further including the steps of: 

if synchronization in step (b) is not achieved, causing the test head to perform a metallic 
test of the conductive line via the edge gateway bypassing its modem; 

if the metallic test passes, causing the test head to acquire a metallic signature of the 
customer modem via the edge gateway bypassing its modem; and 

if the metallic signature is acquired, synchronizing the test head modem with the 
customer modem whereupon, if synchronization is successful, logging an indication of such with 
the MLT, wherein said logging indicates the edge gateway modem is not operating properly. 
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3 . The method as set forth in claim 2, further including the steps of: 

if the metallic test fails, logging an indication of such with the MLT and terminating the 
method, wherein said logging indicates the conductive line is not operating properly; 

if the metallic signature is not acquired, logging an indication of such with the MLT and 
terminating the method, wherein said logging indicates that the customer modem is not 
connected; and 

if the metallic signature is acquired arid if synchronization between the test head modem 
and the customer modem is not successful, logging an indication of such with the MLT, wherein 
said logging indicates that the customer modem is not powered or has failed. 

4. The method as set forth in claim 1 , further including the step of: 

if synchronization in step (d) is not achieved, logging an indication of such with the MLT 
and terminating the method, wherein said logging indicates that the edge gateway modem is not 
operating properly. 

5. The method as set forth in claim 1 , further including the step of: 

if the Ping test fails, logging an indication of such with the MLT and terminating the 
method, wherein said logging indicates that the data network is not operating properly. 

6. A method of fault isolation on a communication network having a metallic line tester 
(MLT) and an Internet Service Provider (ISP) communicatively coupled to an edge gateway that 
provisions voice and/or data services to a customer via a conductive line, the method comprising 
the steps of: 

(a) causing the MLT to retrieve from a database a network address of a modem of the 
customer on the communication network, the internet protocol (IP) parameters of the customer 
modem and the asynchronous transfer mode (ATM) parameters of the customer modem; 

(b) synchronizing a modem of the edge gateway with the customer modem at the 
network address; 

(c) following synchronization in step (b), causing the edge gateway modem to 
determine an actual data transmission rate of the customer modem; 
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(d) causing a modem of a test head coupled to the edge gateway to perform a metallic 
test of the conductive line via the edge gateway bypassing its modem; 

(e) determining from the metallic test a calculated data transmission rate of the 

customer modem; 

(f) comparing the calculated and actual data transmission rates; 

(g) if the calculated and actual data transmission rates are different by more than a 
predetermined tolerance, adjusting parameters of the edge gateway modem so that the actual data 
transmission rate is within the predetermined tolerance of the calculated data transmission rate; 

(h) installing the IP and ATM parameters of the customer modem in the test head 
modem; 

\ (i) synchronizing the test head modem with the edge gateway modem at the same 
synchronization rate that it synchronized with the customer modem in step (b); 

(j) synchronizing the edge gateway modem with an IP address of a data network of 
the ISP; 

(k) following synchronization in step (j), logging an indication of the synchronization 
rate with the MLT; 

(1) causing the edge gateway modem to issue a file download command to an IP 
address of the data network; 

(m) in response to the file download command, downloading a predetermined file to 

the edge gateway from the data network; 

(n) determining an actual download data transmission rate of the downloaded file; 

and 

(o) comparing the actual download data transmission rate to a predetermined 
download data transmission rate. 

7. The method as set forth in claim 6, further including the step of: 

if the difference between the actual download data transmission rate and the 
predetermined data transmission rate is greater than a predetermined tolerance, logging an 
indication of such with the MLT, wherein said logging indicates that the data network is not 
operating properly. 
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8. The method as set forth in claim 6, further including the steps of: 

if synchronization in step (b) is not achieved, logging an indication of such with the MLT 
and terminating the method, wherein said logging indicates that the edge gateway modem or the 
customer modem is not operating properly; and 

if synchronization in step 0) is not achieved, logging an indication of such with the MLT 
and terminating the method, wherein said logging indicates that the data network is not operating 
properly. 

9. A method of fault isolation on a communication network having a controller, a data 
network and a voice network communicatively coupled to a packet switch that facilitates 
communication with an edge gateway that provisions voice and/or data services to a customer, 
the method comprising the steps of: 

(a) causing the controller to retrieve from a database modem parameters of a modem 
of the customer; 

(b) synchronizing the customers modem with a modem of the edge gateway; 

(c) following synchronization in step (b), determining an actual data transmission rate 
of the customer modem and an actual cell error rate of a data transmission by the customer 
modem; 

(d) causing a test head coupled to the edge gateway to perform a test of a conductive 
line connected to the customer modem via the edge gateway bypassing its modem; 

(e) determining from the test in step (d) an estimated data transmission rate of the 
customer modem; 

(f) comparing the actual and estimated data transmission rates of the customer 
modem; 

(g) configuring the test head modem with the customer modem parameters; 

" (h)" synchronizing the test head modem with the edge gateway modem at the same 
synchronization rate that it synchronized with the customer's modem in step (b); 

(i) initiating a voice quality test of the voice network from the edge gateway under 
the control of the test head via the test head modem and the edge gateway modem; 

(j) synchronizing the test head modem with the edge gateway modem at a data rate 
that is slower than the synchronization in step (h); 
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(k) causing the edge gateway modem to issue a file download command to an IP 
address of the data network; 

(1) in response to the file download command, downloading a predetermined file 
from the data network to the edge gateway modem; and 

(m) during download of the file in step (1), initiating a voice quality test of the voice 
network from the edge gateway under the control of the test head via the test head modem and 
the edge gateway modem. 

10. The method as set forth in claim 9, further including the step of: 

if synchronization in step (b) is not achieved, logging an indication of such with the 
controller and terminating the method, wherein said logging indicates that the edge gateway 
modem or the customer modem is not operating properly. 

11. The method as set forth in claim 9, further including the steps of: 

if the actual cell error rate determined in step (c) is different by more than a 
predetermined tolerance from a predetermined cell error rate, logging an indication of such with 
the controller and terminating the method, wherein said logging indicates that the edge gateway 
modem or the customer modem is not operating properly; and 

if the comparison in step (f) indicates that the estimated data transmission rate is different 
by more than a predetermined tolerance from the actual data transmission rate, logging an 
indication of such with the controller and terminating the method, wherein said logging indicates 
that the edge gateway modem or the customer modem is not operating properly. 

1 2. The method as set forth in claim 9, further including the steps of: 

if the synchronization in step (h) is not achieved, logging an indication of such with the 
controller "and terminating the method, wherein said logging indicates that the edge gateway 
modem is not operating properly; and 

if the synchronization in step (j) is not achieved, logging an indication of such with the 
controller and terminating the method, wherein said logging indicates that the edge gateway 
modem is not operating properly. 
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13. The method as set forth in claim 9, further including the step of: 

if one of the voice quality test in step (i) fails and the voice quality test in step (m) fails, 
logging an indication of such with the controller, wherein said logging indicates that the edge 
gateway, the voice network or the packet switch is not operating properly. 

14. A method of fault isolation on a communication network having a controller, a data 
network, a voice network and an integrated data/voice network communicatively coupled to a 
packet switch, with the integrated data/voice network including an edge gateway coupled to the 
packet switch, a test head coupled to the edge gateway, and a customer modem coupled to the 
edge gateway via a conductive line, with the customer modem residing at a network address of 
the integrated data/voice network, the method comprising the steps of: 

(a) causing the controller to retrieve from a database the network address and modem 
parameters of the customer modem; 

(b) acquiring synchronization between a modem of the edge gateway and the 
customer modem via the conductive line; 

(c) if synchronization in step (b) is not acquired, logging an indication of such with 
the controller and terminating the method; 

(d) testing the efficacy of the conductive line between the edge gateway modem and 
the customer modem with the test head; 

(e) if the test in step (d) indicates that the efficacy of the conductive line is not within 
a predetermined tolerance, logging an indication of such with the controller and terminating the 
method; 

(f) installing the customer's modem parameters in a modem of the test head; 

(g) acquiring synchronization between the test head modem and the edge gateway 
modem at the same synchronization rate as that it acquired synchronization with the customer 
modem in step (b); 

(h) if synchronization in step (g) is not acquired, logging an indication of such with 
the controller and terminating the method; 

(i) initiating a test of at least one of the data network and the voice network from the 
edge gateway under the control of the test head via the test head modem and the edge gateway 
modem; 
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(j) receiving the result of the test initiated in step (i); and 

(k) if the result of the test received in step 0) is not acceptable logging an indication 
of such with the controller and terminating the method. 

1 5. The method as set forth in claim 14, wherein, in step (i): 

the test of the data network includes at least one of a Ping test and determining a data 
transmission rate of a file download from the data network to the edge gateway modem; and 

the test of the voice network includes initiating a first voice quality test of the voice 
network with the edge gateway modem operating at a first data rate. 

16. The method as set forth in claim 15, wherein the test of the voice network in step (i) 
further includes initiating a second voice quality test of the voice network with the edge gateway 
modem operating at a second, slower data rate concurrent with the download of a file to the edge 
gateway modem from the data network. 
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